their uninfected counterparts, meaning this gentler behavior was not due merely to Wolbachia-induced sickness, Brownlie says.
Because the neurotransmitter octopamine regulates fruit fly aggression, Brownlie and his collaborators anticipated that the infected flies produce less of the compound than their uninfected peers. Octopamine measurements support that view, as does the fact that expression of two genes that encode enzymes responsible for producing octopamine are present at lower levels in infected flies. "That suggested that Wolbachia directly affects fruit fly gene function," he says.
Wolbachia bacteria infect 40% of insect species as well as other invertebrates, but not vertebrates. These bacteria affect host reproduction, alter sex selection among host offspring, and can be transmitted directly from parents to host offspring. They also influence host metabolic pathways, protect hosts from pathogens, influence lifespan, and may play a role in speciation, according to Brownlie.
"Reports of Wolbachia's ability to manipulate host behavior are rare," despite clear evidence of its ability to infect nervous tissue, says Beth McGraw of Monash University in Clayton, Victoria, Australia. Moreover, the only type of Wolbachia that reduces aggression among fruit flies is a laboratory strain, according to Wolfgang J. Miller of the Medical University of Vienna in Austria. "There is even a fıtness cost for males carrying this infection type, and hence it is quite likely that the wMelPop [strain] will never be found in nature," he says. Nonetheless, Brownlie's research is important "since it beautifully shows no adaptive behavioral effects that would increase the fıt-ness of infected males for natural infections in [fruit flies." This fınding "is good news for fruit fly neurobiologists, who can stop worrying that some Wolbachia might affect their behavioral assays."
The wMelPop strain of Wolbachia that Brownlie and his collaborators are studying can be stably transferred into mosquitoes, a capability that is part of a larger program to use these insects as an agent for controlling the spread of the dengue virus, McGraw points out. However, she says, if this strain leads to a similar reduction in aggression among male mosquitoes that Brownlie sees in fruit flies, that lowered aggressiveness could hinder the spread of the dengue control agent among mosquitoes in the wild. Enzymes from microorganisms such as Methanococcus maripaludis and Sporomusa sphaeroides can interact directly with nearby solid surfaces, taking up electrons and forming intermediates that the cells quickly consume, according to Jörg Deutzmann, Merve Sahin, and Alfred Spormann from Stanford University in Stanford, Calif. This process could be "an ecologically important but so far overlooked mechanism in biological electron transfer," they say-one with an important impact on electrosynthesis but also on microbially induced corrosion, which leads to losses of more than $1 billion per year. Details appeared 21 April 2015 in mBio (doi:10.1128/mBio .00496 -15).
Determining this mechanism was no easy task, Deutzmann says. Finding that "regular enzymes" can bind a cathodic surface and catalyze a reaction outside the cell is a "major discovery," he says. "Knowing the mechanism allows for targeted improvement of this mechanism, which, in turn, might lead to more effıcient microbial electrosynthesis systems. From an engineering perspective, it makes a difference if you have to design an electrode to accommodate large microbial cells versus enzymes. You can attach a lot more enzymes to the electrode, because enzymes are signifıcantly smaller.
MINITOPIC

Diets Deduced from Dental Plaque from Paleolithic Hominins
The dietary habits of ancestral humans-hominins-from the middle Pleistocene can be deduced, at least in part, by analyzing plaque scraped from their teeth, according to Karen Hardy at the Universitat Autònoma de Barcelona in Spain and her collaborators at the University of York in the United Kingdom and Tel Aviv University in Israel. Based on chemical and optical analyses, plaque samples from the remains of three individuals found in Qesem Cave, Israel, contained starch granules and chemical compounds that are consistent with a diet of plants, probably nuts and seeds, rather than meat, they report. The plaque analysis also provides evidence of respiratory irritants and allergens, including fungal spores and pollen, while plant fibers and wear patterns on the teeth point to chewing of raw materialsand, possibly, hygiene activities such as tooth picking (but not flossing). "Dental calculus from human teeth of this age has never been studied before, so we had very low expectations because of the age of the plaque," says Hardy's collaborator Ran Barkai, of Tel Aviv University. "However, because the cave was sealed for 200,000 years, the teeth we analyzed were exceedingly well preserved." Details appeared 18 June 2015 in Quaternary International (doi:10.1016/j.quaint.2015.04.033).
"At fırst, we were searching for a direct electron uptake mechanism that is similar to what has been proposed for other organisms like Geobacter and Shewanella," Deutzmann continues. "This was the easiest explanation, but we never found clear evidence." Instead, their experiments indicate that cells fırst release enzymes, which bind to cathode surfaces, where they take up electrons and use them to form small, readily diffusible compounds, including hydrogen and formate, that the cells very quickly consume and metabolize further. Hydrogenase and other enzymes take up electrons directly from the electrode surface, but the microbial cell itself is not involved in the transfer, in contrast to what was widely assumed.
Extracellular redox-active enzymes also play a role in causing iron to corrode. When the enzymes contact iron, it can transfer electrons directly to hydrogenase, according to the Stanford scientists. The enzyme uses these electrons to make hydrogen molecules, which, in turn, are consumed by methanogens.
One long-term goal is to "create large bioreactors where microbes convert atmospheric carbon dioxide and clean electricity from solar, wind, or nuclear power into renewable fuels and other valuable chemicals," Spormann says. One major challenge, however, is to rid oxygen from that carbon dioxide before converting it into methane, Deutzmann adds.
"Microbes have evolved many different ways to interact with metals and minerals," says Tom Clarke at the University of East Anglia in the United Kingdom. "While . . . Geobacter and Shewanella are renowned for the their ability to directly reduce their mineral substrates, [the Stanford group] convincingly showed that methanogenic, metal-eating bacteria actively secrete enzymes that oxidize the iron, generating hydrogen that the microbe can then get energy from, drawing analogies to a farmer sowing seeds that will later produce fruit." Barry E. DiGregorio is a freelance writer in Middleport, N.Y.
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